When Michael Swann returned to Cambridge, his first research project was on the birefringence of the mitotic apparatus of sea-urchin eggs. He was led into this by Dr L.E.R. Picken who was on the staff of the Departm ent of Zoology. The polarizing microscope was one of the few tools available at that time for following changes in the submicroscopic structure of cells. It had, and still has, two great advantages. It is highly sensitive in detecting oriented molecules and molecular aggregates. It can also be used non-destructively on living cells to follow temporal changes in orientation. Its main disadvantage is that it cannot identify the nature of the oriented molecules and this is one reason why it is seldom used now in cell biology. The other reason is that it has largely been superseded by the electron microscope which gives a much more complete picture of submicroscopic structure though it cannot be used on living cells.
Faint birefringence had been detected in eggs in the late 1930s by Professor W.J. Schmidt of Giessen, the altmeister of biological polarizing microscopy. Michael decided to follow this up and make it more quantitative. Using a microdensitometer, which he built himself, he analysed film records of the developing mitotic apparatus in sea urchin eggs. The resulting curves of optical retardation were converted into curves of coefficient of birefringence using an integral equation solved by Professor Freeman Dyson, F.R.S. The main results (9,10)* showed two distinct changes at anaphase. The first was a decrease in birefringence which started round the chromosomes as they left the metaphase plate, moved with them as they went to each spindle pole and then spread slowly outwards in the asters. The second was gradual growth at the same time in the mitotic apparatus leading to an increase in the spindle length and in the size of the asters. The deduction was that there was a 'structural agent' which diffused out from the chromosomes and which caused disorientation of the fibrils (we would now say microtubules) and a decrease in the coefficient of birefringence. There could also be a second agent which caused an increase in birefringence over the whole mitotic apparatus during its growth, the effect of which was partially masked by the decrease caused by the first agent. Cleavage started at about the time when the wave of disorientation reached the cell surface and this was an important part of the 'expanding membrane theory' discussed below.
This work was in progress when I came to the Zoology Departm ent as a research student in 1947 and started my thesis work on membrane birefringence. I shared a research room with Michael and we collaborated on the refinements of the polarizing microscope which were needed to detect and measure faint birefringence. These refinements included the use of bright light sources, a mica-plate compensator and reduced optical apertures. With these improvements, the limit of detectable retardation was about 5 x 1(T5 of the wavelength, equivalent to a very thin layer of well oriented material. When this work was published (4), it got high commendation from W.J. Schmidt.
This was the start of collaborative work between Michael and myself both at Cambridge and later when I followed him up to Edinburgh in 1953. Both of us being microscopists at that time, we used various forms of microscopy to examine the surface and other parts of sea-urchin eggs (15, 20) . Perhaps the most interesting part of this work was the finding that there is a marked fall both in the birefringence and in the back-scattering of the egg surface after fertilization, and that there is similar fall in both optical properties during cleavage. What is more, the changes at cleavage start at the poles and only later occur in the region of the furrow. We regarded this as good evidence in support of the expanding membrane theory of cleavage. It certainly does not fit in with the simplest model of a contracting ring in the furrow and a passive Numbers in this form refer to entries in the bibliography at the end of the text. extension of the rest of the surface. The problem here, and perhaps the reason why these results have been largely ignored, is that one cannot tell what part of the surface is responsible for these optical properties. The likelihood is that it is the cortex rather than the plasma membrane or an extra-membraneous layer, but it is possible that there could be submicroscopic folds of the surface.
A nother piece of joint work concerned the effect of colchicine on cleavage (18). We showed that sea-urchin eggs will continue to divide in colchicine provided they have reached mid-anaphase. The colchicine destroys the gelated structure of the asters and this tells against any theory of cleavage which involves the asters as necessary agents in the process.
FERTILIZATION AND THE BLOCK TO POLYSPERMY
At the time immediately after World War II when Michael was working on the birefringence of the mitotic apparatus, he also started collaborative work with a somewhat older colleague, Victor (Lord) Rothschild, F.R.S. This resulted in a series of five joint papers between 1949 and 1952 which were carefully written, rigorous in their analysis, cautious in their conclusions and often involved mathematical treatments. They were mostly written by Victor in a characteristic style.
The work centred on the immediate phenomena that happen just after fertilization in sea-urchin eggs. Multiple fertilization or polyspermy is ultimately prevented by the fertilization membrane which is elevated from the egg surface a minute or two after fertilization. But something happens to the egg surface before this which reduces or prevents polyspermy. The nature and timing of this early or fast block to polyspermy was controversial and this is what Victor and Michael set out to investigate.
For their first paper (3) they examined and filmed eggs under dark ground illumination. They found an increase in light scattering which started from the point of sperm entry and moved over the whole egg surface in about 20 s with a curious sigmoid curve in its rate of movement. They worked out the probability of successful fertilization (using an experimental determination of the speed of sperm movement) and concluded that the cortical changes in scattering might represent the block to polyspermy.
A second paper (5) showed that nicotine treatm ent of unfertilized eggs caused an increase in polyspermy of about 100 times. This was due neither to an increase in the speed of movement of the sperm nor to a decrease in the speed of the cortical change, but the authors did not come to a firm conclusion about how the nicotine acted.
A third paper (7) showed the effect of using different sperm densities for given periods. The conclusion was that the block to polyspermy takes some seconds to cover the egg surface. The same conclusion came from somewhat similar experiments using hypotonic sea water to kill the sperm after a known period in the presence of eggs (8). I remember being at Millport at the time of these experiments and finding the room so uproarious with the presence of a timid girl technician and two men with friendly but distinctly large personalities, that I had to retreat with my microscope to another room! Their last paper (16) was perhaps their most important one. Here they determined the degree of polyspermy after inseminating at high sperm density and then diluting 50 times with sea water. Their conclusion was that there were two blocks to polyspermy. One of them was fast with a conduction time across the egg of a second or less, but it was not a complete block. There was then a slower but complete block taking about 20-90 s to cover the egg.
Fertilization is still an active field of research and these papers are firmly in the literature. Some of them were quoted in a review 25 years later, which is a good survival time. What is more, the conclusions of the last paper about two blocks have been confirmed in later work. Although it is still a somewhat controversial subject, many people now believe that there is a fast block to polyspermy (less than 5 s after fertilization) with membrane depolarization and an increase in permeability to sodium ions. This is followed by a slower block (10-50 s) with cortical changes and a peak in free calcium ions in the cytoplasm.
THE MECHANICAL PROPERTIES OF THE CELL SURFACE
In the early 1950s, Michael and I had put forward a model to explain the mechanisms of cleavage in sea-urchin eggs. This 'expanding membrane theory' is discussed in a later section. It stimulated us to try and develop a method for measuring the stiffness of the egg surface in early development.
We found a relatively simple technique that could be applied to living eggs without damage. The apparatus consisted of a micropipette held in a micromanipulator and connected to a moveable reservoir of sea water. The tip of the micropipette was applied to the egg surface and the reservoir lowered. The negative hydrostatic pressure sucked a bulge from the egg surface and the size of the bulge could be measured with an eyepiece micrometer. Further lowering of the reservoir gave us pressure-deformation curves. The shape of these curves was influenced by the thickness of the surface layer and their slope was a measure of surface stiffness. The apparatus was officially christened the 'cell elastimeter' but we always called it colloquially the 'sucker'.
Initial experiments at the Millport Marine Station were encouraging because they showed marked changes in stiffness. The apparatus was attractively simple and I remember our Head of Department at Cambridge, Sir James Gray, F.R.S., visiting us at Millport and being very excited by it. The problem of deriving the elastic (Young's) modulus was intractable mathematically so we had to work with model systems. This involved an enjoyable time back in Cambridge sucking bulges out of rubber balls and inflated balloons. The results showed that the egg surface was behaving like a rigid tennis ball with a relatively thick wall and not like a thin-walled rubber balloon or a fluid drop with surface tension (22). We concluded that the relevant part of the egg surface was the cortex, a gelated layer about 1.5 /im thick. We could also find the elastic modulus, making some assumptions about internal pressure in the egg which also affects the pressure-deformation curves.
The results showed that there were considerable changes in the elastic modulus after fertilization (23,29). There was a transient increase in stiffness immediately after fertilization, though this could only be demonstrated effectively in eggs that had been treated with trypsin to prevent the elevation of the fertilization membrane. Stiffness decreased to a minimum value at the sperm aster stage but then rose dramatically (by a factor of about x 10) to a peak value during late anaphase and early cleavage. It then returned to a low value in the next cycle. There is no doubt about the facts. They have been confirmed by later Japanese work (though sometimes with a different interpretation from different measurement techniques) and they were also found to occur in amphibian eggs using the same technique (Selman & W addington 1955) . W hat is their significance? The sharp rise in stiffness all over the surface just before cleavage does not fit in with the most popular model of the mechanism of cleavage, as I shall mention below. Providing our assumptions about internal pressure are correct, there must be changes in the cortical structure that make it much stiffer. There are also the optical changes which have been pointed out earlier. Clearly we would like to know more about the molecular basis of these changes but at the moment we are largely ignorant. The tools of modern molecular biology can be very powerful in analysing chemical changes but they have been less successful in analysing changes in physical properties and understanding the nature of membrane movements. These are matters for the future.
TH E EXPANDING MEMBRANE THEORY OF THE MECHANISM OF CLEAVAGE IN ANIMAL CELLS
In the early 1950s, Michael and I developed a theory or model of the mechanism of cleavage in animal cells which we called 'the expanding membrane theory ' (17, Mitchison 1952 ) but the most recent account is in a later paper (33). Michael's work on the birefringence of the mitotic apparatus in eggs showed that there was a wave of disorientation which moved outwards from the daughter nuclei at the end of mitosis and which reached the egg surface at the start of cleavage. Because of the geometry of the egg, this wave would reach the two polar regions before it reached the equatorial region where the cleavage furrow was to start. The postulate was that the wave was caused by a substance of unknown nature which was released from the chromosomes and diffused outwards causing the disorientation. The other element of the theory came from my work on membranes which showed that their birefringence was caused by radial orientation of their component molecules. If such a membrane (and I was thinking here of a relatively thick cortical layer) was disorientated, then it would expand actively in area and diminish in thickness. So the expanding membrane theory suggested that there was an active expansion of the polar surfaces when they were reached by the disorienting substance. When the furrow formed, it behaved passively and was pushed inwards by the active expansion of the rest of the egg surface. The first signs of cleavage would be at the poles rather than the furrow and there was some evidence for this both from the optical measurements (15) and from observations made by Japanese workers on particles stuck to the egg surface.
There were several theories about cleavage in the 1950s and this particular one certainly aroused interest at the time, but it has not been in favour during the past 20 years. Most cell biologists would now believe that the main force in animal cell cleavage is a constricting ring in the equatorial furrow. This theory is half a century old but it has become much more credible with the demonstration in the early 1970s that such a ring can be seen as a set of tangentially arranged microfilaments. In addition, a long set of ingenious microdissection experiments by Rappaport (reviewed by Rappaport 1986 ) have shown that the initial effect in furrow formation is a stimulation of the equatorial surface rather than the polar ones. In the simplest model, the main force in cleavage is a constricting ring and the rest of the cell surface is extended passively. But in this case, why does all the surface become ten times stiffer before cleavage and offer much more resistance to the effect of the constricting ring? It does seem that there are overall changes in the cell surface not only from this evidence and from the optical changes but also from the mysterious bubbling of the surface during the cleavage of cultured animal cells, a phenomenon that is well known but unexplained. It may also be that more than one mechanism operates during cleavage. Dan (1988) , a distinguished worker in this field, has argued that the initial mechanism is an astral one and that the constricting ring only operates later. He makes the point that the constricting ring is not visible during the earliest cleavage stages. This is not the place to try and review cleavage mechanisms, but it is worth pointing out how empty is this field at the moment. There is great activity in mitosis and in the preparations for mitosis where some of the molecules now appear to be universal throughout eukaryotic cells, but there is very little work on cleavage even though it is a most important event at the end of the cell cycle. Perhaps people are put off by the obvious differences among eukaryotic cells between cleavage furrows, cell plates and fungal septa. However, the molecular gear wheels that start cleavage may be more universal than the final mechanisms that cleave the cell in two.
REVIEWS AND THE ENERGY RESERVOIR
Michael wrote several reviews but the most important were two long reviews on the control of cell division (32, 34). These were certainly influential at the time and parts of them are still worth reading even though most of them have now become out of date. These were early days for what is now called the cell cycle. 'G l, S and G2' were only just coming into use as shortenings for stages of interphase and they do not appear in the reviews. The concept of parallel pathways that he developed, that a series of independent events have all to be completed before division can start, was an important one. So also was the emphasis on the separation between cell growth and cell division. This was a key idea for the development of my own work in the 1970s and 1980s. The reviews also stressed that '... experiments should be carried out on synchronized cultures, or single cells, and should as far as possible quantify all the systems that we know operate'.
The reviews start with a description of the 'energy reservoir mechanism'. In this mechanism an energy reserve was built up to a maximum at mitosis and was then discharged to provide the energy required for mitosis and cleavage. The level of the reservoir fluctuated with a maximum at mitosis and a minimum at cleavage. The evidence for this came from work with inhibitors that Michael had done with sea-urchin eggs (19, 26, 27) . This concept has not stood the test of time partly because the energy requirements for division are relatively small in growing cells and partly because of a technical flaw in the work with carbon monoxide which was well described by Mazia (1963) , see also Mitchison (1971) . However, the presence of triggering molecules which reach a maximum at or before mitosis has been an important part of later work on the cell cycle, for example, the 'division proteins' in ciliates, the 'mitogen' in Physarum, and cyclins in recent work on eggs and other cells.
PERSONALITY AND SCIENTIFIC ACHIEVEMENTS
So far, this fairly dry account of M ichael's scientific work has done less than justice to him as a personality. He was a large man both in body and in spirit and no one could fail to notice that he was present in a room. But he was not domineering. Far from it, he was warm, friendly and generous, always willing to listen and to understand other people and their point of view. He could explain things with great clarity and persuasion and he had a gift for simplifying a complex subject which made him an excellent teacher and lecturer both to students and to a wider public through the media. H e was open, sometimes to the point of indiscretion, and he was completely unpompous. This, coupled with an irreverent humour made him a splendid raconteur and, in the most friendly sense, a good gossip. He liked and helped people, and got on well with nearly everybody. These qualities made him a splendid collaborator and neither Victor Rothschild nor I could have found a better or nicer person to work with. The sessions that we spent at Marine Biological Stations (mainly Millport and Naples) were hard work but they were also great fun, largely because of Michael's personality. Years of collaboration can sometimes produce strains about priority or status. I never felt them and we always collaborated as friendly equals. So I feel I was very lucky. There is more about his personality in the last section of this memoir Michael's scientific career started in the D epartm ent of Zoology at Cambridge. Largely under the influence of Sir James Gray, F.R.S., this D epartm ent was one of the first places in Britain that changed zoology in the 1930s from being mostly a descriptive subject to an experimental one. The atmosphere there was one in which the object of research should be experiments or sophisticated observations using new techniques. It was perhaps less important that there should be a consistent and continuing object for the experiments. Michael did a lot of different experiments during his relatively short research career of 10-15 years, including the use of birefringence and other optical properties, fertilization reactions, stiffness measurements, inhibitor studies and gene replication in fission yeast. Some of this variety resulted from the interests of his collaborators, but some of it came from his scientific upbringing in Cambridge. He had a great talent for exploitation: 'let's try this out and, if it works, let's see how we can explain it'. A typical example of this is the work with the cell elastimeter, where the experimental results were clear but the explanations were elusive. It is possible that he might have achieved more if he had concentrated on one topic. But this would not have been in character. He liked to keep several things on the boil and use his great gifts as an experimental biologist on a variety of topics.
Although some of his theories did not last, he had a solid record of results which are woven into the fabric of cell biology even if some patches of the fabric are not under close observation today. Their time may come. The results are quite substantial in the ten years after the war. Although he had collaborators for much of the work, it must be remembered that this was not a time for large research groups. He had only one research student, no postdoctoral fellows, and only one research assistant for a time in the late 1950s and early 1960s. He did not therefore found a 'school', or if there was one, I was the main member.
One can speculate about what he would have done if he had continued in research. I would like to think that he would have gone on with work on the fission yeast that I introduced as a new material for cell cycle studies in the late 1950s. His last experimental paper (36) was on the time of gene replication in this yeast after observing the differential death of the progeny of a division. The answer was nearly right in terms of the S period which was only established later. Knowing Michael, the experiments would have been novel and ingenious and it is sad that they were not done.
LATER CAREER I should make it clear that this memoir is rather one-sided because it concentrates on Michael's career as a research scientist, as is appropriate for a Royal Society publication. He did many other things and, being a public figure, received long obituaries in the newspapers on his death, particularly in The Independent, The Times, The Guardian and The Daily Telegraph (all on 24-25 September 1990). These obituaries gave special prominence to his chairmanship of the B.B.C. and should be consulted by interested readers. I have used some quotations from them in this section of the memoir.
There is no doubt that experimental research was a major part of his life for at least ten years after the war. In the late 1950s his pace in research slowed. In some ways, his two big reviews in this period (32, 24) seemed to draw a line in his research career. He continued to do and supervise research until the mid-1960s, but, though novel, it did not go fast. One reason for this was increasing administration and committee work, especially when he became a Dean in 1963. Another reason may be that his old collaborators had moved into different fields. But I think in retrospect that there was a deeper reason. He was a person who liked change and the opportunity to exercise his manifest talents in different situations. He also liked to work on a broad canvas. I believe that he got increasingly bored and impatient with the 'nitty-gritty' of practical research, especially when it was not obviously leading to striking new insights into biological problems. This is a common enough problem for research scientists as they age. In Michael's case, it came perhaps earlier than usual but then he started young in most things.
During his time as a demonstrator and then a professor, he did of course teach students. H e was certainly good at this, both with small groups and with large audiences. H e followed the old Edinburgh tradition that professors should lecture to the large first year classes and he was a great success with his clarity, humour and occasional vehemence. I was present at a striking demonstration in which about six technicians suddenly rushed into the lecture theatre in the middle of Michael's lecture, beating pails and making a great commotion. The astonished students were then asked afterwards how many technicians had come in and the variation in the answers showed the fallibility of human observation. In addition, none of them had noticed that Michael was standing by the dais with a stool on his head. This was not an original idea but he carried it out with his usual panache and there must have been few students who forgot the lesson. His very considerable administrative talents were first shown in the War where he reached high rank at the W ar Office. They emerged again in the late 1940s, when he was an active and effective Secretary of the Society of Experimental Biology. There was a memorable meeting of the Society in Cambridge with a session on extra-sensory perception which got him into trouble with his professor who was no believer in 'this kind of nonsense'.
His appointm ent as H ead of the Zoology D epartm ent in Edinburgh was a key one in the renaissance of Edinburgh biology which was started at the end of the war by Professor C.H. Waddington, F.R.S. The Zoology D epartm ent had been small and traditional but it changed completely in the next 15 years. Staff and students increased, as did the breadth and the quantity of teaching and research, especially in cellular fields. There was a great deal of new equipment, and three new buildings including a major extension. By the time he left, he had made the D epartm ent the equal of any zoology departm ent in the country, and the envy of many. A change as large as this can produce personal strains but he was remarkably successful in avoiding them. Working within an autocratic system (which he once described in an article called 'Professor's paradise'), he spent a lot of time talking to his staff and he delegated quite a bit of the administration. He listened to what people said and was genuinely interested. A big zoology departm ent covers a very wide span of subjects, but he was prepared to talk about any of them and had a surprisingly broad knowledge. So he was a professor who was not only respected but very well liked.
His administrative commitments grew when he became Dean of the Faculty of Science in 1963, an office he held for two years. He was an active and effective dean, and a busy one too, because this was a time of considerable expansion following the Robbins Report. He could and did make decisions on his own, without the committee structure that was to evolve later when money became tighter and more painful decisions had to be made. But he was trusted by his colleagues and the expansion went well. One of the developments that he sponsored was the establishment of the first Departm ent of Molecular Biology in Britain.
Moving upwards, he was appointed acting Principal of Edinburgh University on the d e a th o f Sir E dw ard A p p le to n , F.R .S., in 1965, and th e n P rincipal and Vice-Chancellor. This effectively severed his direct links with research but he continued to be interested in biology throughout his life both in committee work and especially as a trustee of the Wellcome Trust (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) . He was a good Principal, with a detailed knowledge of the University and the right personality to lead, persuade and sometimes to suppress the loose federal system of departments. He encouraged the growth of the University in numbers and repute, and he kept the balance between teaching and research and also the balance between the different faculties. He was also a powerful figure in national university affairs. 'These were heady times for vice chancellors, and Swann was a forceful character with a presence, who was always listened to with attention by his opposite numbers in other Universities' (Lord Briggs, The Guardian, 24 September 1990). 'Mrs Thatcher, then Secretary of State for Education and Science, has spoken of him as the only Vice-Chancellor who counted' {The Daily Telegraph, 24 September 1990). Money was still fairly free and he did not have to face the financial problems of the past 15 years. On the other hand, he had not anticipated, as no one else had, the radical student movement which arose suddenly in the late 1960s and which vanished equally suddenly in the mid-1970s. He had to deal with the situation of an elected student rector as Chairman of the University Court, and a ferment which took up a large amount of his time and the time of the university administration. Some of this ferment involved personal abuse which, as a genial and friendly person, he much resented. At intervals, he was tough with the students rather than diplomatic. This was a lead that was appreciated by many, both inside and outside the University, but it raised the political tem perature and sometimes provoked confrontation. W hether a more diplomatic approach would have altered the final outcome is a matter of judgement, but it would not have fitted his open character. In any case, it should be remembered that it was during his period of office that students were, in fact, brought into the structure of the university government.
After this time of troubles, it was something of a relief to accept the offer by the Prime Minister, Mr Edward Heath, of the job of Chairman of the Board of Governors of the B.B.C., in 1973. This was nominally a part-time position (and not very well paid) but in practice it took up most of Michael's time and he moved down to London. He was clearly a success especially in the battles between the B.B.C. and the Government. Here are some quotations from his obituaries which comment on his work at the B.B.C. and also see his personality through the eyes of other friends and observers. 'Heath told him that in his view the B.B.C. as an institution was most like a University: Swann soon came to the conclusion that it was more like the armed forces' and 'He was, indeed, one of the best Chairmen, if not the best, that the B.B.C. had had ' (Lord Briggs, The Guardian, 24 September 1990) . 'He was a big genial, untidy man, and he found the atmosphere of the B.B.C. much to his liking ... He was extremely sociable, and he could be splendidly indiscreet {The Times, 24 September 1990). 'He cared passionately about the B.B.C.: its independence, which he felt was foolishly endangered, and its conduct, which he thought occasionally resembled the antics of his more eccentric students. But he believed firmly in its mission and in the fundamental talents and probity of its staff... Michael Swann enjoyed the respect and love of the whole B.B.C., governors, management and staff, and he in his turn loved the organisation. He was our staunch defender in public and in the House of L o rd s... ' (Mr M armaduke Hussey, The Independent, 24 September 1990) . 'Unflappable, with a dry sense of humour which could puncture moments of tension, Swann liked to be kept fully in the picture but rarely intervened except in matters of major policy... He relished open discussion and kept a light but firm hand on our affairs. He was a joy to work with' (Sir Ian Trethowan, The Independent, 24 September 1990). 'Swann's appearance, large, blond, shambling, untidy -was deceptive, except insofar as it denoted his absolute immunity from any tendency to flap. He was always agreeable, but equally he was always formidable and determined, with a disconcerting ability to cut people down to size without actually being rude. "A pleasant little body" he called Shirley Williams' ( Daily Telegraph. 24 September 1990) .
When Michael left the B.B.C., he became Provost of Oriel College, Oxford, in 1980. There were misunderstandings about what the position involved and, put simply, he and the College did not fit. He left after a year.
After he was made a Life Peer in 1981, he was a frequent attender and speaker from the cross-benches of the House of Lords often on educational and scientific matters. '[He] proved a quiet but devastating critic of government educational policy and above all, perhaps, of the language civil servants used in making what was said to be the necessary enquiries on which to base policy. Swann did not find these parliamentary speeches easy to deliver ... but they are speeches that deserve to last' (Lord Briggs, The Guardian, 24 September 1990).
Michael was an expert and effective committee man, both as a member and as a chairman, and there was a steady stream of Swann Reports. He must have been on hundreds of committees throughout his life. A comment has been made '... if he had a weakness, it was his inclination to accept a greater number of Chairmanships than one man could possibly sustain' (
The Daily Telegraph, 24 scarcely fair criticism about anyone who has been a dean or a principal in a university and chaired innumerable committees, but there were times when this work did become wearing especially with complex and contentious issues like the education of children from ethnic minorities. But he enjoyed the breadth of public life covered by the committees, he tried hard and usually something good and useful emerged. One appointment that gave him particular pleasure was being Chairman of the Governors of the Royal Academy of Music because it placed him in the field of music which he appreciated and in which Tess was more professionally involved.
Michael was a good gardener when he had time and he enjoyed himself with mist propagation in his last years in Edinburgh. He also was a good sailor, mainly in Cornwall, though I sailed with him and Tess at one time on the West Coast of Scotland. Staz. zool. Napoli 25, [198] [199] Gene replication, ultra-violet sensitivity and the cell cycle. Nature, Loud. 193, 1222 Loud. 193, -1227 
